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dynamics introduce two new quantities, namely, intrinsic energy and entropy, and differential coefficients involving these quantities fall under the general formulae there discussed.
We now have, however, the further properties that in reversible
changes d Q — dW and -®- are perfect differentials of these two quantities, and we may apply the well known analytical theorem, that if Mdx + Ndy is a perfect differential then ^ = .(^-
Applying this property to (IQ - dW and assuming ,r and ?/ to be independent variables by which the state of the body is defined, Clausius gives the formula
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Taking  a unit mass  of fluid  as a simple system we may put dW=pdv, and for  the  added heat which we now call dt/, if we write as in Chap. Ill (27)                             dq=*lvdv +yvd2\
(30)                   ,          dq = Mdv + Ndp,
we obtain the particular forms
,,,r,N
(117)
and since each of these expresses the condition that the same expression should be a perfect differential, each is analytically deducible from the others as can be readily verified.
113. Deductions from the Second Law. Again making 1? a perfect differential, we obtain in the first place Olausius* formula
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and in the second place the particular forms
NOT      Mhe radiation, and all considerations relating to the distribution of light-waves of different frequency in black cavity radiations have been omitted. For a full discussion of these and other questions, and further considerations relating to the entropy of radiation especially as treated from a statistical stand-point the reader is referred to Dr. Planck's recent treatise.1)
